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^L7c±ISDD S-fb^-t) ; X^— fr-ft im<D7* J ^X&^rf- K^Lfe2 
3 ±I3D D S -fbiirW£t#t£ ft* 0 

M{b^/Tf»£ft££;i/^:> c,. 4 TVi/*;^** h^>^u^;i/=?-;b{c^ 

^xrnmb&®<Dnm*&&ititz>zt£.& vm&tzzttfz-zzD-D sits 

d©«WOSf* U^«fcJ;ftfc£ N C,.« TVi/*;^** h^>^ 

S^^r 5 d i: t «t D Sat r * c: t * ±IBD D S £ ft * 0 

tESft^OSStf^A- 9— *^UTig^Lfe*;b^2/ C,. 4 7)V*)\,7?ic 
X h7>#t)7J],n-j\,Zffit^Z'mmtZZ££&!)m&tZZ.£1fiT:%Z 

7)i/n—;i/£$ifc&%j£% : ij >*-^u^t5.hc «t Sfijifsc: 
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* & -Gly-Gly-Phe-Gly- to * ? t * v ***** Z 

*« * 6 -Gly-Gly-Phe-Gly-NH-r -CH 2 -0-C0-T * * ft * *X tt N **« * * 

-GMly-Gly-Phe-NH-Y'-CH 2 -0-C0-Tr^^n^a Y'tt p- 7 * = 

^ ^-^^ KD *^-^^-lHJ2H--c>^[de]fc:7y[3' l 4':6,7J-f , > 
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^^-;^(lS J 9S)-l-7'^-9-^^-5-7;^p-2 5 3-vt: Kp- 9 -y W h - D * 
^-4-^^-lH,12H-^>v[de]f5y [3' ,4' :6,7H > J* ^[l j2 -b]*y .j 

^-■gfeLTff-^hijr^^K an*«-l?*i:Lr (lS,9S)-9- 
^^-5-7;^D-l-^y^; b7 $y-2 f 3-s;h KD-9-/W Kn + ^^ 
-1H, 12H- ^ > v [de] t 7 7 [r ,4' :6,7] -f > K y y. fl j2 - b] * y > 
- 10 >WH,15H)-*^ 
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*«OC:fcTf** a E*fc**# D-NH 2) D-COOH, D-COOR, D-OH, D-SH, - 

D-C0NH 2 ,D-NH-C00R (R E»fc**©ai 
1***1**1 D-NH- (D-NH-CO-Q D-CO- (D-CO-NH-Q, D-CO-O-Q, D-CO-S-Q & 

iTU-CO- (D-CO-NH-Q, D-CO-O-Q, D-CO-S-Q fc*), D-0- (D-O-CO-Q, D-O-Q & 
£),D-S- (D-S-CO-Q, D-S-Q D-CONH- (D-CO-NH-CO-Q D-NH-CO- 

(D-NH-CO-O-Q, D-NH-CO-NH-Q (* 
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t M»b^©a* t ®«^©aai±±iBffl 4 ® ess* ft 5 c t tt ft ^ 
i^-rs^c, ri,*TO>, s^ds^j,, e>?^ ?>> 

6-87746 »*«CE«**ifett«*JB, »* L < tt«**2 CE«*ft)> 

(1S.9SH- r J y-9- xwu-s- 7;^d-2,3- *t Kd-9-/ w + 
?;u-lH,12H-^>V[deJf5yty,4':6,7] •(> f i; y y [1,2-bJ + , y> 
. -10,13(9ff,I5H)- *6t®SdM«|«)B»t ff a cavviifcii|1TSS> 

* hl «®****atFi«ffl* M *|»^ fcai | t j Bll| . Ti)%x|t ^ rjl - w 
aw«i Mm! , wwmill|8tt|HiFi|()tt| .. 
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«D«l,E*J («tf-X-Z-X-Z-, -X-Z-X-Z-X-Z-fciT) 4$Ltl>T*J;K 
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^^xmmizmmik(Dmm^wmmT^ a ^x. ±e^t-^k^ 
mm^^mtLx, -^m^^ximmm^m^smtt 

^ff-87746^«t:E«*nfcfiiaMI«, #* L < tt*** 2 fc E «* 

C*M(cg^fb^©aa^|g^r^o D-Phe liD-7x-;i,77Z>g|^ 

*>*S*LfcDDS*b£fc© Walker 256 fia^y h t#f5*»OI63HSft x 
*fctt Walker 256 g« 5 hO«*»ffit*tt«attl K*v;i/ tS/^Mt^, 

*>-NHHy-PheHUy-^£l5ffl^^ 
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-Tyr-Gly- 

-Phe-Gly- 

-Giy-Phe-GIy- 

-Gly-GIy-Phe-Gly- 

-Gly-Phe-GIy-Gly- 

-Phe-Gly-Gly-Gly- 

-Phe-Phe-Gly-Gly- 

-Gly-Gly-Gly-Phe-Gly- 

(b) %LtSm§tifiItifc$}X%^xi—y-— 
-Gly-Gly-Phe-Phe- 
-Gly-Gly-Gly-Gly-Gly-Gly- 

(c) i&mmmftttm&j'hz^x^-y-- 

-Phe-Phe- 
-Ala-Gly- 
-Pro-Gly- 
-Gly-Gly-Gly-Phe- 

(d) %3SiMg.ifi/j\g\,\z k ^— 9-— 
-Gly- 

-D-Phe-Gly- 

-Gly-Phe- 

-Ser-Gly- 

-Gly-Gly- 

-Gly-Gly-Gly- 

-Gly-Gly-Gly-Gly- 
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*«WODDSft^jStt, »mt'J7-fcLT, *^^T«f»^nfe* 

&«fc^o 08x.i£x a-D-l 3 6-^©tij^^ 85m±, 90% xfcfc 95% j^±© 

K^bK Mz.& 1,000 H&frf, 2,000,000 $fgj.L<at 3,000 *1^ 

fr£ 800,000 g^O*©^ffi^5di:As-et5o v C,_ 4 

Aroh'tVi, a-^D;i/Bg x /?-^DjHi, 7 n;i/Bg&£0/\n 
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t^Tm^tiZ r.;> A - j i: ^ m *fc**a*fc*,u***, C , 4 
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-0-(CH 2 ) n -NH- (ntt 1 frf, 16 OSS) Xtt-(0-CH 2 CH 2 ).-NH- (mfc* 1 frc, 10 
Xtt N *Sg,$f t U < & 0 *ig^«fft^t 'J n v K&^xfcj; 0-/?-^ y 

Stt,0y^« N ^»2774417-ti§jffl» N 2774429 ^«B*sXI± Biol. Pharm. 
Bull., 20, pp. 259-266, 1997 &£fc|2«£ft-C^* 0 *7**H£0#lifc# 

c 1M tvi/*;^** ^>^ l ^;m-;b73-^ogi5^it$^tT 
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^o^l^tit s/^_^p_^ N v^U;u;^^a, v^u;b;u^^ X , 
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t" * d t i«qrilT* So -J&ftU^ Cl . 4 TVU*;^* N 5 > ^ i; 
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fA«S*t»«u Bio-Rad AG50W-X2 (200-400 H 'S) afjtsfcj* 

^ h 5 > « y ^ * ^ ^ fc c j. s ^ ^ 

*f-f ? MHMPC) •O*;^ 5 KHWfe i.i hWmiW . . I|t 
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o.i -30 jts%, $f^u<i± 2M5M%g*®« H £**V*z:fctf7?£a 0 

R*fc**fc LTfMB* 6-87746 *fi«e>*#a 2 •CE«**ifcttB*»ftfl| J 

E^^fcLT^ 6-87746 2 fcgB«^nfcfiM 

icE *^ R14*tt*E** (m« P H3Sft) -et± 

£ * *J 6 ft T ^ 5 o d © «t 9 & VH5I#«=»J6 f 3 2»£ * A b fc D D 

C7 ' yS h ® M t?tt££JS# jiff Ufl< £ H-T & < . 
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a*», B*ft«oa«*«/ar*Eiift^(oft4F*, dds^ci 
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mm. »W 6-87746 2 CEasnftSlftMKo 

-^-a^mmw® i rf c , ?8 o.i~ioo * s 
ftA*w>»6*si:*„T. eDDSft Sft , 4 ^ 7 - ? .^_ t - mat5;:i:CJ . 

* m& L tz 2 * 5 8 ffl © 7- 5 J m * 6 ft 4 * y rf ^ 7? F C-NH-y-CO- [S <K 

v ttetmst 1*68 a®™* u vasxii-cA-cn-o- (-c A - lt7 ^ > as 

*U K7i-^s ttlxtt2|E1 j. elmsiTlit4j; ^ 
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*«*T!».ilXtt21!U:OfiJta«« 7=78, tw*^ 

■7^^1^2*68107^8*645*1; if ^ ? + F r 
-NH-r-CH 2 -0-C0- (a* r ^-^^^ -^^^ 
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mm izn l^dds * i * * ^ ^ L fcMW t 

Ml - • 

y V Tjlzi-ji ( WT 

CM-Dex-PA Xfcfc CM h 5 >*.J ^m-^ft^O^^^a^^s) 

fc ^*«(Wa 5 F6-87746^«©||^2tS3«**Lfc(lS I 9SH-7$y-9- 

xf;H-7;^D- 2) 3-ybFD-9-;W K D *$,- 4 -* ^-1H,12H-^>v [de] 
t5y [3> A ' :6 ' 7U > h * ' j *>V [l,2-b]*y >; >-10, 13(9H, 15H)-^> : & Tn 
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mMtZt^T K-Sm t* T .) fc* -Giy-GIy-Phe-Gly- (*y^^ Ktt 
TOT/46260 ,5 CB««>*sic*l;T«» tfc . CM-Dez-PA t LTtt 

«g7jcKT 400 C«*Ufc±EDD Sfc^i 0/ a* 180*1 ©Britta, 

Hobinson m« ( pH 6.0) « Jn U *&!=«■*■,. 10lgM t ^ Lfc fl _ 
**Hjrj,>Si*3: lOAl^Joufc. 5JSf*S40-C-C2^-f>*a^-s 
Lfcgt 50X-OTth=m;i.t*»Lfc 0.5 NHC1 ig« S 200 ul MX * 

m i (a ^-tf-ft^ ,j i, >4t DX . 895I ? y s ^ r ^ ^ 

fe&Lfcft*®, : BtmfiSI W097/46260 «ogliM 50 tS3 « fflftl§ ^ KT 
G-DX-89S1 t*r) *,BPIC(=Tft*L&. HPLC S„etryC18 (4.6x100 

-;3.5 Waters -ft) WSSigjg : h - y 

*=1 : 2) t 36.5% **rs 0.1M IMf h ,j (, A(pH5.0)CT*m*frK S* 
(Ex.375 „ & v Ea .445 „ n ) Ct fc *>H*fmm**m\,ii. C 
±BDDSfcA*© DX-8951 tS*g tt 5.7S T*„fc. DX-8951 *> 
■va* (366 m ,*«, t u ***«ltt«^TJ;BDDSft*»ffl DX-8951 » 
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"COOH 



1) Bzl-OH/ TosOH 

2) Boc-GGGF-OH / DCC / HOSu 

3) Pd-C / H ? . 

4;DX-8951 / DCC/ HOSu " 
5)TFA 



TFA-H-GGGF-HN 





TFA-H-€GGF-WH-(CH z ) 4 -C0-D X-895 1 
WSCI / HOBt 




CM-Dex-PA t DX-8951 t ^-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C0-ca^n^ * 
>^^3-;K5.1)*h;ux>(50.1)^ 140»Ct: Dean-Stark 4 

Boc-Gly-Gly-Gly-Phe-0H(575igK HOSu (182 mg), ^ DCC (326 mg)§ DMF (20 
>^^Xf^ h ^« (500 mg )^ hljx ^ r , > (0>1Mb1)€ DMp 

*7A^n^ 7 ,_ (CH 2 Cl 2 :MeOH=20:l)T-H^L, Boc-Gly-Gly-Gly-Phe- 
ffl-W 4 -C00B,lt 380 V »fe <B,1 tt^,t,*** r)o Boc-Gly-Gly-Gly- 
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Phe-NH-(CH 2 ) 4 -COOBzl(380ing)$50^7X^^y-;u (20.1) Cfc* U 5X Pd _ c 
(50% S*)(300 *s)*in* N ***fET, l*«JfLt..«5* I |'©jS«ftttA 

U «*if£@U Boc-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C00H$ 330 mg^fco 

Boc-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C00H (150 mg) DCC (70 mg) i: HOSu (40 mg) 
£ DMF tjg* U 30 d«#Lfco £©ig»fc, DX-8951 (160 mg) h V ^Jl 

(0.040 ml) *DMF t*/PLfc***Jn^ 
£«*U ff6^SS^7A^7h^ 7 ^ (CH 2 Cl 2 :.MeOJH>0:l) 
MUX, Boc-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C0-DX-8951 $ 110 mg fffc. Boc-Gly- 
Gl7-Gly-Phe-NH-(CH 2 ) 4 -C0-DX-8951 (110 mg) § TFA (2 ml) <c^ U 1^ 

**»5fcU B<***i*U H-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C0-DX-8951 ©hU7 

'H-NMR (DMSO-d,):* 8.45-8.55 (m,2H), 8.28-«:35(. f 2H), 7.95-8.10 (br,2H) 3 
7-79 (d,lH,J=10.7Hz), 7.70-7.75 (m,lH), 7.32 .(s.lH), 7.20-7.30 (m,5H), 
7.15-7.25 (m,4H), 6.50-6.60 (br,lH), 5.50-5.60 (m,1H), 5.40-5.50 (m,2H), 
5.18 (s,2H), 4.50-4.60 (m,lH), 3.55-3.95 ( 1>7 H), 3.00-3.25 (m,5H), 2.75-2.85 
(».1H), 2.50 (s,3H), 2.15-2.25 (m,4H), 1.86-2.00 (m,2H), 1.55-1.65(m,2H), 
1.45-1.55(n,2H), 0.88 (t,3H, J=7.35Hz) 

fthw s-144421 ^rnvmrnm n ts«oj M c xmm ufc**^* 
337K, tuv^i^^^Mtm mmmmmtz^M^^^^-jimcDmm^) 

0.4 CO CM-Dex-PA(350mg) £ 7 Jc (10ml) (c jg # L fc Q d © * t ~ 
H-Gly-Gly-Gly-Phe-NH-(CH 2 ) 4 -C0-DX-8951 © h 7**0 MBS (50 mg) * . 
(10Ml)fcSfrLfc**£iQ* % £ 6 fc % H0Bt(7iig) (5ml) 
LfcSttSin*fc 0 P H * 7.0 fc*SLT**tt*;i,*s;-f * K 

(lOmg)^D^ 14 SHia#Lfc.-£^ ^A^-r^KdO.g)^^ 
2 $ K(10mg)£^ 2^B«» L fc. 
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WoT^lfc,J:|^^ Ui ^ ^ 7 j< t u E^«aiBt ( 50K ) t? 

Ufc£, 0.22/zm ® 7 LT?*g£* U B*Jto£ 280mg 

HS*tT 2.63 ■g/al fcHSl,fc±EDD Sfc^©jg« 10/zl fc Britton 
Robinson fffttt (pH 6) fcx 2 mg/ml icH^Lfc h x 

ttTris-HCl ( P H9) tt 2 mg/ml yy>Aii§ 490^1 »JD 

ufc. 40-c -c2mm^>^^-hLtcm, 50% ot^-h; 

^SSffLfc 0.5 N HC1 500 xzl an*, %M.Ltc1}Q7kfrM®) 

[NH 2 -(CH 2 ) 4 -C0-DX-8951]£ HPLCfcT»Lfc. HPLC Symmetry C18 (4.6 

xlOO mm; 3.5 ^m 3 Watars ft) i7A««K ««ft$*K : h 

- h »;;u=i :2) * 32% **r* 0.1% h 'J7;^p^^T^m^ffv\ a* 

(E X .375 nm fiv Em.445 nm) t«fc tJiDTk^JBftSttffiUfc. 

-®^^ 2 -(CH 2 ) 4 -C0-DX-8951 &^^^ 

£**Mfc/B^T±iaD D S<b^#/^ODX-8951 ^M$J¥ffi bfe £ d 5 Z.Z%t 
W&Ztitz, -J5 S DX-8951 *tft**i:LT±EDDSfli^«&oUViRjR4»6 

OVrrV v>A (0.1 M Tris-HCl pH 9.0) h y 7*f>> (0.1 M 

Tris-HCr P H 870); ®y-^ Ji/>(QA „ Tris _ HC1/1 ^ CaCl2 pH 9 . 0)Ml , 

m-C«£l,fcDDSfc£to O DX-8951 ^MSffl^bfeo # 

»*ffl©a««180^1t: 400^g/ n lfc««Lfcfc**l£ %li| 0 L£(l 
&*« : 20 ug/zlh £®S£4&fc:#»»«-e lOOmg/ml fcH«bfc##*£ 10 
^l*JDLfc« 5^/.l) % 40-CT3l$IHS***fc o Sj fcg N 50%T 

-fe h^h '^^^t2 0.5 NHC1 200*1 SHnU ^© 10*1 £ HPLC 
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T»#Lfc 0 .Sj™,etryC18 (4.6x250b.) $ mm (Ti , t .- h 

'>*■■**. '-MD * 31X **r* 0.1 M Affl. MCtt PH 5.0 TrjgffiL 
fc. ***** M«£ ( Ex .3 7 5 „ &v Eb . 445 m) CJ . )j|J|M||jK 

U G-DX-8951, DX-8S5K SWbSm ffl^-tf-a*®^ ^_ 

DX-S95I (FG-M-8951)$*t^ 2 mo I/*l ****** 

*- « * > A t a-.** h .J 7^ > tt j;B*ft C * „ f}l?n<fc ^ x 
G-DX-8951 * lOOMl,*.*^*-* ,j^ >tt KG . M . 8951 fc 10osttBLft# 

JfErtfcTffiffilfffL*: Meth A fflBS (1x10' cells/nouse) *BALB/c(<?)7 
*^C«Brt»«U 5 H«CfliA« 1 ( D i-M51*«:S.2X) * 10M2.S 
»g/kg (DX-8951 «*ft) T-JSM£rt#*L7i„ gig® (2 , 4% ^ u & 

vis mm) c*ai, 10 Miiti, i 2 , 00 o r P «? 10 ammc**^ 
tommiz. ^©isoai4tt*s«Bt tt „ i&»£tmffl«* 25^1 fc 

80S 100 *l W,L t)l ; 12>0 00 rp„ T- 5 »m*C*MU * 

<O±M0 25 Ml t 0.1 M Tris -HCl p H 8.5/0.1 M CaCl, Mv \ T 2 c 
■■U,fc#-<e 225a1»U 50-C flW5$U.M|, 

50% 7t h= h 0.5 N HC1 £ 250 ul Mo U *<0 20 *l * HPLC » 

«ftft. *5Ai:LT SynnetryClS (4.6x100 u) £flHK ^;_ ; n. n 
h=h>l»<Dmm (l:i)t4»tt 0.1MAc0ffa(pH5) *«CT*ifJU It 
Mt-iBS (Ex-375 n», E..445 m) C<k *to**M?»**ai Lfc. 
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09 5 



«BrtCTWUIJ»L fc MethAWa (lxl 0 « cells/nouse) i BALB/ofc, T 

M 2- 4, 24. ao^KMncoamu ua SlLtti 12i000 rpa 

IWttfck 25*1 C Britten Vinson Buffer (pH 6) 2 ^ ^ 
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+ * h.5>*i;7A 3 -* c)n , tilMSt| Bio-Ead AC50W- X 

I3 -*<a-°>/fs-5.8(a-b)] fflSti &**fc. jt®,^, (s 

SC> 4f *«K»*«)*ffC«,Tff ,fc (*5A : TSE gel G4000 ?Z « 
*» : 0.1M Ml, ffii : 0.8 »l/,in, *5iS* : 40'C). 

(AMfc6*S2-2£5-&& 

Ac'6 ^-0*c DH-(0-CH,-CH.),-Cl 
0 2)«aH, 





(2-1) 

«iA*2-l<5.0 f )fc 2-B-«-*DDxh*i,,x h *j,]x*y-* (375 
.l) S ^ DD ^ M7SllltSHi37jjfcWii _ fjW77s]sji 

3.3gf#fc. »^W W (3.3 g)fcNaK,<2.0 g)$ DHF(15 60- C -J 2 

^K#a2.8gf#fc„ 
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»*ftfc»**p<^-,i,(50 il)fc*(lO inl^^^u S%Pd-C(50X^ 
*><2.0 ,)***, *JHtETlWlffLfc 0 /UJtftHAU »««*u it 

Mffl (DMS0-d 6 ):<54.20-4.30 (IH.br), 4.00-4.10 (lk.br), 3.80-3.85 (lH,br), 
3.50-3.75 (14H,n), 2.75-2.90 (2H,m) 



H0-^° 
HQ— ^ OH] 



HO 



OH I 



ho /0 n 

< o 
coons' 




7- h 5 > 4( 7 ^-3 4000-6000X20 g)® 0. 1M Baas 

*(PB5.5)(2000 .1) 313 **B^ h U * A(66.0 ,)®**« (2 000 .I)**,* 
fc. ayfeUT4-C-C10BIIB«^ x^>^_ ; k 14 . 0 ,1)^ _^ 
«# Lfc. 2SU>«***T? 8M*iMb* h 'J * A*Jg«*^ T p H £ 7 .5 CB 
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■ fc. mix, MTPHS.S CMU 1 WWUffLfc. *» T t;«*k 

ft^ h »A*«* S «„ r pH * 7 . 5 CMLfeo a±<Dffm 2 Bffv , , 6 

H#IB£JSS«fc„ 

0-7 „ 6nfc CM ^ 5 >!B y ^ 3 h y ^ ASj o ^ 

**<100 UltMu W6«loft*«2 - 2 (800 V W*j,j- M m b1) 
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^-Gly-Gly-Phe-Gly-DX-8951 



1 



NH 

i 

0 

OH 















>0 J 







0 

S 



HO 




QH^OH 
-0 




OH 



*AiS(1.0 g)§ 7 J<(30 Ml JfciSiPU Gly-Gly-Phe-Gly-DX-8951 © h .; y Mu 
ffKB (150 m)t l-t^^w Fl ; 7 ^ (35 
(40 ^JtJDifc. fttto p H ft 7.0 t U **tt***5;-f $ K tt»tt(35 
*2.®mz:tiz s 3®iQ*_tz^ ll««j*Lfco asa^oiSttftgifeu »6 
tifca«3MJfi^h.;^A***(20 .DtjgiPU ^-;K100 B i )t8| 
TU «rfflLfc*t«fta^«(3500 rpm, 8 co***^ 

**90<hi**fc o *fb^^0.1M^b^hU^A7j<^C^^ GPC(*5A. 
*V-TSK Gel PW-4000XL, jgfciO.lMNaCl ^IrO.Sml/inin)^ Lfc 

*i**iia 3 rum 4fc*r. *fc*«>*© dx-895i so^-t h - h > j;1/ 
**tro.iM bvzmwm ( p h io.o) ^Trc^ase miz^t^ mizm ^ ux 
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(D)CM 7-'** h7>^-j TJlO-jl-My-Gly. ?he -Gly. dX - 895l ^ 



r 



. H0 A 



|ho 



COONa 



CO-GGFG-NH' 




CSSU D »«-50K8(Et 1 NH')SaU CM 5=** I- 5 >* ,j ^ HJx 

'"^**''>'E=*A*(i. 9f ,ts«ll,»-y jl ^*^7 ; ?K**&*«B 
C*WU M;x^ 5 . >(0 . 1 i 2lUt61H!lrflleH . l7H)I ^ )51 

tflflLfctt**X«*||(3500 n->CJ:!)*»fc. Cffltf^cjg^ , w 

?>J*T7^^-(0.22 «ffiUIUT«ntfttt« 1.4, 

f#£.*fe=»*<UMJgft^ h A*jgacS»^orc(*5A:3(cy-TSil!el 
PW-40CTO, ig^O.lMNaCl **:0.W/«ii>T!»*f Stmt 
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zamm ( p h io.o) +t® 366 «ti'(tiM ets1l , Tttu . t;4 

5-2% (W/W)-C*ofe„ 



±S3(C)T-f# 6 ftfc ? h -x»fif D D S ft^-DS J; TOS 1 1 T±«g(i)) ffl 

t*5J:^CB8Ufc. itie.©DDSft&»*ig«t C57BL/6?^xt:- S 5 
EtWWWStttHt. *» tt DX-89S1 ft* 7 g ^ t Lfc „ a# 
. * ««« (0.5, I, 2, 4 UitFM *■) Cra*»R U cft&oDDSfc 

ft. fOWtt 3000 10#M^« U l5i0QOrM u 

»»«**«U^,»6h fc±S(0 50 pHOco Britton-Kobinson Buffer 

40-C * 2 t . ^ 60»rth-M;*M O-BlfHCl WMc * 500 

«l W0U 12,000 r Pm , 5 fM*X*m^ *^±*ffl 20 ul * HPLC »ff 
U-iMtft G-DX89SI ta«CtMDSt«tt«»t. C©S g 
*t*n**DDS<b*****«, *■*«:*!, 50, 10, 2 C|SS » U 

2^n5o^i £±a ^a CJ;5 0mfflatTG-DX895i 

HPLC ##f|fe# 

A : Symmetry C18 (4.6xi00nn) 

8Bi : 1.0 ml/min ~ " " " 

£"^A^:40°C 

tftffltftfi (ibfc) : Ex.375 nm N Em. 445 nm 

SUtt : : 7* ^ h = i . 2 (29%) 0 ]J ^ 

(±IB(D)) fctfc^TiSvWj«&«££^Lfco 
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m 7 : #7 * h CM ^ ^ h - ^ y 7;un-;u-61y-Gl7-Phe-Gly-. 

DX-8951 O^sSc 

> T500(7 7*T5^|£* *HP* 500KH50 g)<7) 0.1M ffttfllrtt 
(PB5.5)(5000 as****- h y *A(165.0 ff )0***(5OOO .1)^ 

-**#Ufc 0 8M*Rfc* h y *A**«*/B^ T P H * 6.5 

1 «f««»Lfc. **TT 8M*«fc* h 'J *A**«*ffiMT P H * 7.5 fcHH 

i^ssfifft^agsiinifc. -©aeJS«*ifi^«»R(ioooK, 7^ 
*s*^Hj*A<i3.84 g )^ 

(500 mg) £ 7 J<(50 ml) t U gftg, i 2 _ 2 {m y _ J]/{2Q 

1-t ir D*^> 7 h .J7^(16 0lK )o^^( 20|1)jgjts 
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7i; ^ «t a u £ e« N m 10 js&ms & ^ i . 7 ofj^-T & z> ft . 

(200 ag)§*(3 .Ufcjgfru Gly-Gly-Phe-Gly-DX-8951 ©N 'j7;vtD^ 
(27i>ig)©^y-,u^(3 m i) hl - t Fo^^>v-m;t'v-;u(7^}®.^ 
^-^«(3ml)^D^feo &$© P H£7.0^U *ig£jb;i/*s;^ Kiggig 
(7ing)£2lf#BBrfcfc: N 3@Jox^ IttaffLfc.fiiSffi^OiSttSgsu 
3Migfc:*- h 1; *A*jg?£(iO mDfcfcfru W ^-;b(100 ml) 
tSSTU «fffiL3ta«sa^K(3500 n«)fc.fcD||»fc. ioaj8$*fc* 

180 mgfffeo O.lMffift^- h.U SA****:**^ GPC(^ 

A.-^V-TSK Gel PW-4000XU *«E:0.1MHaCl ^:0.8 ml/iin)-^ 

LfcigJt, h;i/( P H9.0 s 0.1M HJ^H®7W) 

%*tl*tm 7&z?m 10 fc*tV*fc£«4»© DX-8951 HrS£ 30X7Hr h " h >; 
^S^trO.lM F'J^SIi (PH10.0) *-ecD 366iBifc:*^*iajfeftt*r3^ 
TttLtztZZ, 3.7% (W/W)T-feofeo 

fl8 : 2-[2-(2-7^ih^i,)x h ^s,]i W . H . 7 , A2 .^^^ 
5-202085 *&«fc:gB*®*ffifc: J: D ^ L ft 2-[2-{Z-T is h ) 
(2.64 ff )*^^y-;Kio ilJfciSjBLfcfcftS^Lfc. C©8*fc: 

5 8$F«Lto £*S?£fc:fEgK0.186 ml)£;&[i*fcgL ME<£@L£o Bm^> 
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>7 h-x (1.98 g)%mtz 0 
•H-NMR (CD 3 0D)d: 4.44 (d, 1H, J-8. 8Hz), 3.94-3.98 1H), 3.92 (dd,lH,J=8.8, 
10.7Hz), 3.83 (d.lH.J=2.9fc), 3.62-3.79 (m.HH), 3.58 (ddJH, J=3.4, 10.7Hz), 
3.49 (dd,lH,J=5.S 3 6 . 3 Hz ) , 3.39 (t,2H, J=4.9Hz), 1.99 (s,3H). 

±13© 2-[2-(2-7y Fx h^y ) x h ^y]x^-/j-D-2- 7 , y.^^^ 
# 7 * > - * (640 mg) % z, * j _>k i o Bl ) fc mm t fz mm iz i Jy ^_ m % 
(430 mg) Zto^ 1.5 m®®MMKLtz 0 ^6t, -j > h^-M&(215 

iLT 2 -£ 2 -^ ^xh^,x^ v]^;b-/?-D-2-7> $ y -1-7***,* 
^ h-* (601 mg)£f#£ Q 

'H-NMR (CD 3 0D)d: 4.32 (d, iH,J=7.5Hz), 3.80-3.91 (m,2H), 3.30-3.75 <,,14H). 
2.73 (t,2H,J=6.5Hz), 1.98 (s,3H). . 

099 :N-^;i^ ^>0F»CK^ h U ^ -^ly-Gly- 

Phe-Gly-DX-8951 



AcO / 0Ac 



AcO 



NHAc 



HO /> H 



CO 



(OCH ? CH ? ) 3 -NH 
NHAc 



HO / 0H 



(OCH 2 CH 2 ) 3 -NH 2 



NHAc 



HO / 0H 




(OCH 2 CHp 3 -NH 
NHAc 
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mm***.* cm ^ h9> *„ r^-, lm± h „ , Aig(375 tg) ^ 

"MWWHBSCi »«OT»t»*l fc . ** M Lftv,a. Mtt 

•sttmwwnn^,,^^,.,^ (200 

*> ** (UiDCtfU Hy-0l7-Pto-Gl7-DM9SlOh.; 7D * DIMM (30 

fti-hu*A*»« CjMnft , GPC (A5A :JRv _ mGelPK000XLi 
™ X3 " b h ~ h ,j ^*°-m«mw«(pbs.ok aat: o.8.i/w,,> ^l^- 

®EMb«*ea*8a*t o.! m i- ozmwm & io.o) = h= h . JA= 

7:3 ^TO 366 nm CiW5iS*^i-a^M-r*=, , 
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M 10 : CM-Dex-PA-Gly-Gly-Phe-Gly-NH-Y' -CH 2 -0-C0-DX-8951 DX-8951 ^W* 

m 

a&S*fcT lag/ml t»«Lfc CM.Dex-PA-Gly-Gly-Phe-Gly-NH-r-CH 2 -0-C0- 
DX-8951 (Ttt P -7^ >&m 5 *1 C Britten Robinson M » 

(PH6) tT2«/.l «ttLfc^ W>jMft 95 ^ IjB0Lfc(> CCD ^. 

100/zl ADx. n a«LfcjD*^l¥«l[DX-8951]S HPLC fcTJttLfc. HPLC 
ffl^tt, Symmetry CIS (4.6x100 m;3.5um, Waters t)*5A^^ 
% (^^; k7thzM; ^ =1 . 2) ^12^20^ 70^^5 0.1% 

h '^^DMfttt-cjgfflsp^ (Ex 375mn ^ 

Em.445nm) fc^0*#*^*ftffl L fc„ DX-8951 tt»5.7^fc* m 

*=fcfco DX-8951 *tt*afc^T±SBDDSfc*fc*® DX-8951 ****** L 
fcfcC3, 4.0^Jfr*^ o DX-8951 Lt±BDDS ft**© 

UV KJRip 6 DX-8951 ****** Lfc»^ tH: 3.3%hjf^n£ 0 

11 : CM-Dex-PA-Gly-Gly-Gly-Phe-NH-r -CH 2 -O-C0-DX-895l *® DX-8951 

3&S*fcT lmg/ml CBSLfc CM-Dex-PA-Gly-Gly-Gly-Phe-NH-Y' -CH 2 -0-C0- 
DX-8951 am&Sul £ Britton Robinson^ (p H6 ) lz X 2 ng/ul ^MUL 

h Lfc* N 50X©T* h= h »;;U***Lfc 0.5NHC1 «**. 100 ^1 ft,* 

*«^fcft*^[DX-8951J*HPLCt=T«*LfcoBPlC«*tt, SymmetryCIS 
(4.6X100 m;3.5^ B , Waters.**)* 5 A ** K O^-* : 7* h 

-bVJU=l :2 )ifi 12 20^ 6 70%t*Z 0.1% h -J 7;^dB K **7? 

fcWftfrK S**^ (Ex.375i a * < fc V a l .445 n ») CJ: ft*****, 

StfefHUfc. d©«f* % DX-8951 ttttS.Tfrfcjg**^. DX-8951 ***&£* 
^T±I3 DDS DX-8951 ****** LtzbZ^ 2.5^**^. 
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DX-8951 mm^tLXJzKOBSIt^mmsmt^ BX-8951 
m 12 : CM-Dex-PA-dy-dy-fhe-Gly-M-fCHJ.-CO-DX-sgsi DX-8951 



US 



*«*CT 100«g/„l CBffitfc CM-De.-PA-Gly-Gly-Phe-Gly-NIHCH,) -CO- 
DX-8951 0**5^ t Britton miasmmm (pH6) CT 2 ^ ^ 

CIS (4.6x100 ■;3.s A ., Waters tt)**A*m v **** 0<#,_,„ . ^ 

h*fl* (E*.375nM*^ E *.445n») C^iC***^^- 
DM951 NH ! -(CH ! ),-C0-DX-8 9 51 «t*^ 

^ DX-8951 UT ±B „ DS ^ fe Dx _ 895i ^ ~ 

« 13 : CK-Dex-PA-Gly-GIy-Phe-Gly-DXR (DXK: t*v»Ki,» DXR **« 

©we ■ 

*«*CT 1 «/U CMS Lfc DDS fcMteMI 10*1 1 Britton Robinson * 
** (PH6) tT 2^/,l tH, W ,Ottt 190*1 » Lfc „ 

^a*»**[DX«tHncCrS«Lfc. HPLCM* Sy«tryRP,8 (4 6x 

*=i = 2) S34i**r«o.iu l ;7^ DBaSftrsmamK s ^ 

? n ^»IS(E X . 480m 590m.) t J; 0 m»m*M*lliVKzor>tp* 
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m *^ fctC ^ 5.3X**a*ft fco DXR *a*«fc LT±c DDS 



09 14 : CM^r* J^>*->; 7;U3~;u-Gly-61y-Phe-Gly-DXRO 
W097/46260 24 tea©***:* b T «Jt Lfc 274K, 

"'** 2 " h ^ , ; h y * Ai£(30,ng)2 50^ * , 

o.o5M3.;^>-hci iMtt( 2 »i)t»»** fc . zvmmz 

W097/46260 ©H»J 43 fcB«©**fc* UT^lfc Gly-Gly-Phe-Gly-DXR © 

^v^^^^ u «(uig)^^^-^ (2%1) ^ 2 

*©«©**fcfc x PBS(pH7.4)*-£© 480 mo fc*(t3«*ftt^^TS*bfc 

W 15 : CM-Dex-PA-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -C0-DX-8951 
Boc-Gly-Gly-Phe-Gly-0H(575m g ), HOSu (182^ DCC (326mg)£ DMF (20.1) 

h ^;uwt(500 mg)h h U >(0.184 DMF (10 .ijfc 

■»L^ten^ IlTfJBBJWfLfc, ****** u M**7A^ 

□^h^5 7^(CH 2 Cl 2 :MeOH=20:l)T-^Ls Boc-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 - ' 
COOBzl * 560 ig » fco Boc-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -COOBzl (560 50% 
^^-M60.1)l:Sfru 5ffd-C(50X$*)(l.5 g )SjDit, **# ETx 

l»UcoS^W|^^ U ftttt&llU Boc-Gly-Gly-Phe-Gly-NH- 
(CH 2 ) r C00H £ 300 mgmtzo 
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Boc-Gly-Gly-Phe-Gly-NH-(CH 2 ) r COOH (300 mg) t DCC (138 *g)t HOSu (77 n,g) 
£ DMF fc«*U 30 frMWLtz. DX-8951(317ing) > 

(o.o7&ii)*DMFtz»*Lfeie«[*in^, M-ri*aEffufco u 

»&nfc»i**7A^DTh^77-f - (CH 2 Cl 2 :MeOH=10:l) TrU^ L X / 
Boc-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -C0-DX-8951 * 400 mg »fc 0 
Boc-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -C0-DX-8951(300mg)$ TFA(2ml){c^^ U 1 S# 

±a**»*L, @*^^bTH-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -C0-DX-8951 © h 

'H-NMR (DMS0-d 6 ):df 8.45-8.55 (m 3 2H) 3 8.28-8.35(i,2H), 7,95-8.10 (br,2H), 
7.79 (d,lH 3 J=10.7Hz) 3 7.70-7.75 ( B> 1H), 7.32 (s 3 lH), 7.20-7.30 (i,5H) 3 
7.15-7.25 (.,4H), 6.50-6.60 -(br.lH), 5.50-5.60 (m,lH);.5. 40-5.50 ( m ,2H), 
5-18 (s,2H), 4.50-4.60 ( B ,lH), 3.55-3.95 ( B ,7B), 3.00-3.25 (m,5H), 2.75-2.85 
(■,1H), 2.50 (s 3 3H), 2.15-2.25 ( B ,4H), 1.86-2.00 (m 3 2H) 3 1.55-1. 65( ffij 2H) 5 
1.45-1. 55(m,2H) 3 0.88 (t,3H 3 J=7.35Hz) 



W097/46260 oSffift 24 (C| 5 «gO^^{c^ DT«iUfc^?i 337X, *,u 

h 5 >* 7J\,n-ju<D h V x^ 7 >tz * Ai*(200 
«s)£DMF(10 B l)fc8fri,fc o dt N H-Gly-Gly-Phe-Gly-NH-(CH 2 ) 4 -C0-DX-8951 
© h ';7^Dffsl(30is), h 'Jx^ 7 * >U0^1)^tM*/-;U(4ml) 

U X200 as) ,< * y -;K3 nl) fcatein*, *#T* 1 Lfc 0 

3M*tt*T#RU E^«»tt(50K)"eiE^*»AL, 0.22^iO7 
-f ^^-HU ^iUTI^ti^ 178 mgf#fco 



47 



WO 00/25825 

PCT/JP99/06016 



48 



WO 00/25825 



it aJc co m m 



PCT/JP99/06016 



«SiS*ffllEl|«2JJCia*CDDD Sft^fc 
^ 4 JftiBeoD D S -fb^ 0 

6- ***** ^7M*«* 0 - fe4w , W41MKM4Ji 

7. ****** c,.,™*;^^ K5>*^-;^ Emft ^ 9s 
t*^^-»-t^UT«**** CJ:1:J:!)iM „ ;:i .„ g4||;jt<!>JBH 

8 • ***** C,. 4 r****** h 5 >* 7,^-,^*,^ C( ( 7) , 

***** C t C J: 6 M**ifc«*,i,**i, c ,. ( tmh,^ v , >JK ^ 



49 



WO 00/25825 „ 

PCT/JP99/06016 

z m xvmmm 6 msuzm i m tiae® dds ih&m* 

10. C,. 4 T;t^ /1/5 ^ h^v*-!]^-;^^^^^ 

asse^-ers-iifcjitJS^tLfca*;^^^ Cl . 4 m**?** ^ 

12 II© v ^ r 1 II iCiBttCD DDS it^ a 
14. *7^h-^L<«±if7^K^$>X«±-fn&©»#ff N 

1.0 Z&%m*(DmmW, 12 lIt|3«©D D Sit^o 

L£ 14 ifi©^ -ftifr Ul{c|Ba©DD Sfb^ 0 
16. £;u*-^> C M tvu*;^** F7>*-ij7;^-^M^.>^^ 



50 



WO 00/25825 

PCT/JP99/06016 

19. E*^»tf(lS,9S)-l-7$y-9-x^-5-7;^ n -2 f 3-s;t Kd -9-,x 
° d ^^ ;u ~ 1H > 12 H- * > V [de] f7; [3' , 4' : 6, 7] Y > K y *; y 
[1,2-b]*; 'J >-10,13(9H,15H)-s;^>Tife_S»*©i6H*lSftiM.* 18 if 

2 1 .«^©fgffi^ i ^ 20 1 if tgB«cpD D S Yb-&*£D« 

2 2. ^<b^tlTfi0^tlfe*;^-iri, C w 7^;i/r^|,7> 5 |fij7;i /3 _ 



o 



2 3. Mfb^Tf^^^*;^>i> C, 4 TVl^bT--** ^>^,j 7 ^_ 
2 4 . Kfg^Lfc 2 ^ 8fH©7^ j K*^tr^^-^-*^LT»^ 

+tU7 " fc E*ft^®aai ^ L fc d d s <b^ osn^s-e ^t, 

II£|S«®^&o - 

ftfrlifJcfBt©£&o . 

2 8. ^7k^*tt*E*fb^®aa£t^^^-©-®'^ LfcYb ^ 



WO 00/35825 

PCT/JP99/06016 

2 9. *-®-gB^^-*-S*o 1(@(575ys ^ 5a5R 
«* 24«4tn L* 29 «©uf ft*> 1 *CI3«©3Sffi. 

3 3 . * i-tf-frNsMW* 4 -Gly-Gly-Phe-Gly-TS* ft 5 i? |- , ^ Fx 

y uiy rue z^Ztiz?- h ^^77- b'v&zmxvm® 
* 24 Ji&M L jg 32 m<D^?tifr 1 Jl{cf3«o^o 
3 4. *^-^-#N*«^^^ 

SXiiN«{gij^^-Gl y -Gl y -Gly-p he -NH-r-CH 2 -0-C0--e^^tl5« (5^ r 

un 34 1 mttmcD*m 0 

3 6. K*fc**,* (lS,9S)-l-^^^^-5- 7 ;^ D _2 3 3- i ; th . D . 9 . 
A ° D *^ ^" 1H > 12H "^ > V- [de] K5> [3' ,4' :6, 7] -f > K 'J j; j 
Cl ' 2 -W*^y>-10,13(ffla5H)-^>T*«||#®«HII24a4^L»35a 

3 7.N^fi 1J ,^- Gly - Gly _ Phe _ Gly . Ta ^ n ^ _ h KxttN3feJW|3b ;' 

WD " 2,H " b Ko^v-4^^-lH 3 12H-^>v[de]f5y 
[3' ,4' :6,7H > K U [l,2-b]*y >-10 > 13(9H,15H)-v^> i: ^LA- 



52 



WO 00/25825 

PCT/JP99/06016 

38. ^f^aTa-^M j7 ,^VH> m , «^ 

K n ^^-4-^ 12H-^> v [de] « J [3\4' :6JU > K U vV [ U - b] 

^ U >-^13(9H,15H)-^>$«^ r5aScj5ffl| g3 7StEJB ^ g . o 



53 



WO 00/25825 



PCT/JP99/06016 




1/6 



WO 00/25825 



PCT/JP99/06016 



*3 




450 



I4i 




10 15 



20 



2/6 



WO 00/25825 



PCT/JP99/06016 




WO 00/25825 



PCT/JP99/06016 




WO 00/25825 



PCT/JP99/06016 



H9 Hi 




0 5 10 15 

mmm (#) 



11 o 




5 10 15 

ftmmrn (so 



5/6 



WO 00/25825 

1110 



PCT/JP99/06016 




6/6 



